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Dm.-lN&F.VicKi^ 



Case 10 456-2 



aa£S DOW CHEMICAL COMPiKT* - Hidlaudj. -jftcfcu: / A? 



Teriahren zum iJberziehen von Gegenstandaji 



Die Brfindung betrif f t das foexzienen.von Gegenstaaden ml-t 
Miaclipolyjnerisatea vonitbyl?* und iqiy^s^we.V. '■ * *'-. , ; . 

Das tibexzienen von Substraten mit 01efinpolymerisa*en:und 
Htscnpolymerisaten wild seitilaxigem In ^ grofiem" MaBstab dprcn^ 
gefuaxt. "Sau£ig : wixd .dex. tfrexzu£ nacb dem sog. HeiBaenmelz- 
StxangpxeByexfahxen berges-teilt. Bei di'esex;Ail; ypxi,irex- 
fahxen vixd das . Olef inpolymerisat geacb^ol^». : .das g>scbi»oi- 
zene Pblymexisat.' duxch eii. -s'chlltz£5rjniges. l^dstUoi vn^ter . 
Biidung' elites gescbniolzeneni5ilms des 2'o^er^satBce?taai- ';" 
diext ; iind.dex. gescbJaolzene Flint :sxt£ das Subslrrat. gebxacnt»-. 
welches iibexzpgen werden soil. Dieses Vexxabxen bat/; zabl- 
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reiche Ifachteile, zu denes, die schlechte Haf-tung zwischen 
Polymerisat" -und Substrat gehort. In den moisten Fallen 
wird' jedoch eine gute Haftung-des Polymeris.ats am Sub- 
strat ais wesentlich angesehen. .Es wurde bereits mitge- * 
teilt, .dafi eine yerbesserte Haftung erhalten werden kann, 
indem das Verfahren bei sehr hohen Eeinperaturen, 2.B.300 
bis 320 °C, durchgefuhrt wird. ETach diesem Verfahren wur- 
de jedochnicht der gewtinschte Haftf estigkeitsgrad erhal- • 
ten, und auBerdem entstanden netfe Probleme. Wenn.bei- . 
spielsweise Substrate mit Ithylen-Acrylsaiire-HiBciipolyme- 
risaten tiberzogen werden, verursachen die hohen Tempera-. 
turen.*eine Termijaderung in der Abfiebfestigkeit, einen 
unerwifcischten .Gewichtsverlust und einen auf " die Zerset-^ 
zung des Mschpolymerisates" zuruckzufiihrenden Geruch. . Bei * 
Anwendung ni.edrigerer ffemperaturen, z#B. 200 bis 250°C, 
urn Gewichtsveirlust.und Geruch zu veriffiLden, kann. die MLsch- 
polymerisatschicht leiciLt vom Substrat abgezogen werderu_ 

Diese Nachteile werden weitgehend. oder vollstSndig durch ' 
das ^rfindungsgemafle Verfahren bestifcigt,. weTches darin 
besteht, dafi gewdhnliche Mischpolymerisate (Bandom-Misch- 
polymerisate) von Athylen und einer AcrylsSure bei einer 
Temperatur zwischen 105 und 250°C in Pork eines diinnen r ; 
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geschmolzeqxen KLlme^ -extrudi rt warden, welcfier auf • ±n\ 
S.ubstrat,wie eine Platte, einen Filjn ^oder eine ^olle, ' ge- 
toacht vir.d, welclies yor und/oder nach deur Au£bring.en* des. 
Atlxylenmi gchpolymerisats rauf dap Substrat auf . .eine lempe- 

ratur vqh 80 bis 250°C .erfcitzt wurde. .. . 

* *.*•*■ • *- 

Unter cfer BezeichuuaYg leinB Acrylsaure", wie sie hier in 
aer Beschreibung verwendet wird, wird eine oi , B-monoathy- 
leniscb. ungesattigte Honocarbonsaure mit 3 bis 7 Kblilen- 
. sto££ atomen yerstanden. Representative Beispiele X £iir die- 
- se Sauren sind Acrylsaure,- Hethacryleaure , Ithacrylsaure, 
Krotonsaure, Isokrotonsaure, ^Tiglinsaure ( ux-Methyliroton- 
satire) und Angelicasaure. Acrylsaure selbst wiril Vevorzugt. 

Die im erfindungsgemaBen Terfahren verwendet en Miscipoiy- . 
merisate sind gewShnliche H^chpolymerisate (Handom-Hi s cii- 
polymerisate.) und konhen nach bekaiuiten Terfahren herge-. 
s^ellt werden, beispielsweise durcft kUnwirkung hoher IJrucke, 
wie 500 bis Uber 100O at im Bereich von 100 bis- 4Q0°a auf 
sine liLschung von Athylen und einer Acrylsaure in Segen- 
wart eines geeigneien, f rei fc Badikale liefernden Katalysa- 





tors, wie Lauroylperoxyd, Pi-ter^.-butylperoxyd undc^',-X- 

Azobisdiisobutyronitril. Defartige. IiLschpolymeriaate. haben '* 

* * • * 




: ' = : 
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Molekxd^g^wtchie : ±m Bereich Yon "etwal600.*is 10a 000, und / 
die Ao^isat^ von 
3 >is 20$£^ r *o*augweiee 8#, vbr. 

Die ;naoh ; ; deif ^^U^ungsgea^^n Verf atiren- Uberzogenen Sub- 
strata; Papier, 
Pa^pe, ttellpa^^ ffias, Schaum, 

\kim0t8toXf > \v^^er^«/qd^ iaetaUisohe.lfaterialien,^ w±e. 
at umiaixim upd Stahlj sein# Nach dent erf indungsgemaflen Ver-r 
f ahren w#rd6n. Pol^erisatUb^zuge von weaentlich verbes- 
serte H^.txmg.\a^* diesea Subs traten tohal ten, phne merkli- 
che Verscl&achterung der physiicaliaclien El gene chaf ten dee 

•tfberzugdV t 

Die TTorteiie der Ecfindung ergeben sich aus der £ olgendeh 
* *■*.** ■*• . -.. . 

Beaciireibiih^ ii Zusafluaeuhang 'nit der beigefiigten Zeichnung. 

In dieaer l^teilen dart ' > 

. " F£g # : 1- eine schematic che Darstellung eines Ver-* 
. - \ f ahrens- zur. Herstellung dee tlberzogenen 
* Substrate geoafl dem Terf ahren der Erf in- . 
... . *. diing r und . 

> jig.. 2 einen -Schnitt durch einen Film, eine Plat- 
- te -.odejr . dergl* a in der /das Subs trat auf 
einer Seite erfindungsgeifiB mit einem ithy- 
•"• . len^Acryl-Mischpolymerisat ttberzogen vrarde. ' 
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■' . • • • V/.--'5 - ' •••••*•': .■- V- '• 

" . .* . - ••"••*.* *. . . t .r * . i" . 9 

— ; * . „ * «-.*••.*•.--;*• 

• " . **.**•.•' " " *. *♦•-.."..- 

% ' " " -. ' : • . I * • ' * " * 

in Fig.. 1 der Zetcthaung wird{elii. KEttteil 
des erfindungsgemaBen. Yerfahrena gezejgt, Wifc aan aieht, . 
wird daa zu iiberzielieride Subatrat If .wfrlbhMt .^oartailfiaf t; *■ 
eiiie He tallf olie* Bin (fcwebe. offer eine . Papier bi£hri aein 
iami, rozi irgendeiner geeignef en* Quelle.*, wie :z.B» einer . 
Abgabewalze 2, den.HeizOTlzen-3 und '4 zi^eitttart* Heel* dam 
. Erhitzen oaf eine. i^pafatur zwischen* etwa 8Q;. und Qtwa. 
250°C durch, diese Wai^en, *wird/daa erMtzte ;Substoat : 1 
eogleich Jidt.geckiiu^ 

aeriaat iiberzogen, weickeaim.Exl^ enli^t^yi&t^ 
Der Extruder 5, der von jeiier gqvjiias^ 
Baiiar* sein kann, ifit zur iontin^exlich^n A 
geaohaolzenen Athylen-Ac^laaure-^ 

die Oberfl&che dee Substrats .als vSrhaltoisi^Big .dtinne ..- . 
Eoiie fl durch eine \Austriita6£^uhg 7»..die i& B^3^der-" 
mundatuck 6. vbrgeeehan ist r - eingeric^tet.. ^ . 
Siibcrteat r ^ . 
Austritteof fnung^ 7 dea Jfi^stttcJra 6 durciigeitttirt; Ini al£- 
gemeinen iat ea yon Yo^ifreil,; daa Pol^^iaa^.^ 
bei eitfer auareioliend \£diien Temperatur zu ial ten^ \d£e si- . 
oixeratflltfi. dafl ea naW.de^ • 
fipreio^eit der ; QberflSbfce de^, erhitzten Subat^fttp iA ge - ';. 
achmolzenem. Zua t and verbieibt >■ ; la. sllgemeiiieii ia t ea> er^ 

• y ■ • . ' V'* - ;i.>.-'.. . . •'• ;V= / /:.;}V'" : \ 
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erwiinsobt, des gesohmolzene Polymerisat im. Sstraderladf . 
auf einer Temperatur von 105 bis 250 C zu lialten,und bei 
7erlassen der Mtmdstucklippen durch die iaietrittsSfftomg 
7_ soli ungefahr die gleiche Temperatur vorliegen. Diese 
Temperatur stellt sicher, dafl das Polymer! sat bei Iterifli- 
rung mit dem er&itzten Subetrat in gssctunolzenem Zustaud . 
ist* Disss lemperatux . vfersohlechtert die gewiinsclitenphysi- 
kalisoiieh ilgensolaaf ten dee Ithylen-Acryleanre-MiiBchpbly- 
merisattiberzugs jedocb nicht weeentiich Oder beeinfluBt 
sie in andsr.er Welse nactttellig. ■ 

Unmittelbar nach dem Aufbringen auf die Oberflgctie dea er- 
hitzten Substrate -1 wird ded L geschmolzene Hischpolymerisat 
sfueajnmengedriiott und mit- dem Subetrat fest verbunden, in- 
dem das iiberzogerie . Subetrat 11 durch. den Spalt zwischen zwei 
gegeniaufigen Druckwalzen durohgesc^c^ wixd, die aus ei- 
ner Stahlwalze 9 und einer Walze 10 besteiien, welche eine 
Kunststpffoberflaclie aue Polytetrafluoratbylen aufweist ~ 
. und. die durch geeignete Mitt el sngetrieben, warden und in 
den . durch die Pf etle gezeigtetf ' Bi cbtungeri lauf en# Beeonder a . . 
vorteilhaft esi, wenn die Walze 10 einen Oberflaclien- 
ttberzug yo?i ;P61yttft2ran.ubrtttbylen aufweiat. K wbxae fast- in- 
gest ellt, d&B die Verwendung einer derartigen Tfeize .ver- 

'• ; ;j • :; .7 >:/>•••/■' -sad original / s ' 




beeflerte tJbeyaUge b^erer ' Cf esohwindagkel t -e^gito f ti^ft 

" as gleiehziitig erlepbi* 

S^angpreBteaperaturetfj bei;!.!^^ 
' . unier .25P°C' anf eufelige?ii- : . " ... • 



V • « 



SitoetoatMt g$^ 

Abacbie*dwatoek 12"»a. >3y dt«Aai^ ieliier lejarp^fatiir voatar 

dei JnebpunK* dee ^J^«wii»ttf ge>ia^kM»- werdea, w3>«* die- .. 

• - .*"•"•*"*■•""* « " " * *■■■**.".* " * * V . ' . 

.. * . « , - . " . * . "*'".*•« - • 

WaULvaia* Jcaan die Abecbx&cKwalBe 13. durcb eine staiil8CT» 
Hei2wiLze .eraetzt weriieiu Es wtode . jmalioi^.gefu^aji, d9B ' 
e*»e .anechlleflen&e ^aa^psbandluiig des f gekUWtea. .SubetiiratB 

sere HaXtimg dea.ro2jine^^^ 

gibt und auflerdejai varao^e^tepuiigen dee ^erzuga -veri^tn- ' 
dert.wobei "tteaaHael^bAt - 
lisagig davon, ob dae Sube^rai w'der.lirfbriag^iaf*--,.; 
AthyieWsoapo^^ ***9ttottKt wu*di 6der.niolit* 

Hash den.*I>kffl£aia '^^•^ee^i^^taBi^ daa. gekOhite 
diikiV weiolrtB n^ebx; pir 
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* ^on ir^endwelohea ge.eigneten. Mittelix.oder la irgendeiner : 
.gewtfiaeohten Weise aufgenommen werden, beispielsweise kann 

• .46 unter Piflirungswalzen 14 gezogen. und .eider Aufnahmewalze 
15 awgeftlhrt warden » auf welcier dae.Uberzqgene Produkt 

. pi -Big* .1 der Zeiq^ung aufgewipkelt gezeigt wird, Gtegebe- 
nenfalle fcftnn ea natttrlich direkt 9 ohne dazwischen aufge- 
aoromeh £u wer den*; irgendeiner aachf olgenden Weit erbear- 
beitupg; Oder Terarbeituag eugefiihrt .vrer den. 

: Pnteg den Jedi ngungen der Praxis kaaa die AustrittsBffniang 
7 aes;;Hi^8tttclc8 6 einelttcke von. ungefahr 5>08 bis 7,62 mm 
/aufweiBen f und der Abatand zur Walze. 9 am. Beriilirungepunkt 
•fcam 2 r 5 /bis T5 f 2 cm betragen, bei Extrusions- und tfber-. 
..zugsgssolwindigkeiten, die ausreichen, urn einen tfberzug 
mLt eiher Dicke von 0*025 mm zu erzeugen* Der - tfberzug auf - 
dem ttberzogenen Subetrat 11 kann jedoch-in der Si eke zwi- 
schen a, 006 und 0,25 mi. Oder mehr . Bchwanken, je nach' dem ' ' 
fiir daa Pertigprodukt verlangten Schutaeigenechaften sowie 
. nach. den gewitoBchten KoBten. 

Pig. 2 zeigt schematiscli.eine Schnittaneicht der ilberzoge- 
. : nexf Struktur 1 1 r die naoh dem in; Pig. 1 gezeigten Terfahren 
' hergeBteilt wurde, wobei ein Xthylen-Acryleaure-tfberzug 8 

feet mit einem geeigneten Subetrat 1 verbunden wurde. ' 



■ ^ 
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Beia^rtfl8^el^Eiti^i<^^£toeH. der E>f iadiing *fconaan ' 
der ' Scimalze anon *iklfld^^''life^i&-9bB StoiTeny wio £a*l>^- J 
- stof f en,':Pi^enW', S^Tjiiisatbrem', Glei^MI&ein, aniieren 
Harzen als deii StfcyiBri^icryisfe T wrri- 
stb£fen and dergi., z^geaetzt wetd.&a. " '. '1 • ' ■ : ' r ' s *! 

• r :; :' 54 ' • ' r +**'r?§' &X'.'J?4 -tv- •'• J-;'. tO". • ' 

Bie ftflgenden- Beiaplele eriautern die- Brfindi^'i^erw''' 5 -. ' 

B e i • 8 .p 1 e 1 ■ " i - ;' V " . " \V ■ ' \. : \: 

Bine AltUniniumTolie i .mit einer Breite von 40, 6 cm and einer ' 
Bloke* Von 0,2 mm. -wtirde von einer • ToTyatajt^l^mg« rfrtt»^H : " i ^ fr . 
" auf 175°c'voartfphitat,! ibidem jdie^ Polie liter ein ^aar er-^ 
nitzte Walzen,. wie in Pig. m \\^'mii^ t 'j^dLi^ : \ikaB9m\ Bie • 
vorerai-tzte Polie wurde mit :einer linearen WecnKtn^gkeit 
von 15 m/mLa voter e^eat messerf JJradgto-Bjrtruder^ 
durcigefSnrt; velchQB .ein ge'ielmblienea-i^ien^iawisatire- 

Ittschpolymeri'Bat nit einer Ibeaperatur yxm 1 21 a?fc v^i" dett i • • ■ 

itandBt«cJqippett *auf. ditf,6bermcke". dei ypierMtz^ei' pol^:; 
aufbraonte. . !' >'. '■• ' " '.^v'^'./ '^'.: , F" c -.V r f * ^ 



Baa .zuia WerWehen TVrwe^eWith^ 

merisat entM«ii? 9^'Ao^ijRSnMV^aii£ natte einen S^elzW 
intfek vonl 5^58 aeoig/adnV '• - ! " : . *' * l ** ; 



i 
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Die ait dem Miscfipolymerlsat ubOTzogezre Polie wurde dem '*. 
Spalt - von zwei Walzen zugef uhrt , die ' airs" einer st aid ernen * 
(^gendruckwalze von 20 cm DurcJuneseer und einer mt€ *^<i£y- 
teteaflubrathylan iiberzogenen l^okwalze vo4 5 iTl ci" 
' Durohsiesaer bestanden, durch die' das ges cluio^ jsene Ttf £fth- " " * 
polymerieat an Opt und Stelle gaprefit und laminiert wurde. 
Die ttberzogene Folia wurde daun gekablt»^iu&si sie iiber - - 
ein Paar" stg£derna Absclireckwalzen iron 20 cm-ltarckneBsa^. 
die Wi einer iea^eratur voxi etwa 65°0* betrieben warden, ? 
gefiiKr^ ; wurd$v ITach dem AbJoOilen wiea die erbaltene 6e- - 
schicittete Tolie eine. f eathaf terid^ Schicht au^ AtSylen^ ■* < 
Acxylsawe-Msclipol^erisat von 0 f 05 iam ;: 3]ticke anf , *und- - 
wurde vpn'-einer Vorraierolle colCgeiioinmfen. / 



D±e r 'mit^dein ithylra-jteryiBS^^ 

Aiumlfifu'rn'fblie Wiee eine HkCt^Satigkfeit von 7* V4'kg/m auf > • 
gemeaaen naoh. dam Perkiiis-Soutliwicli-Haf timgstest nacb :den - 

'IjttPI-Verfaihren.. / 

i * * -. : "* * • - * .* ■ • • • • 

- . * . , ; \l v : • ; - . ■ " . * \" 

Veiin r ^- ? Ge^4iaS^fif e£5f£ die giaiche AluMniliiaf alie : ik r d^ 
oben besolufiebeneri Weiae beschichtet wurde'; jedbch unte^ 
Weglassea c|er Vorheizung der Aliimiiiiiimf oil envies der tiber^ 
zug r -eififp^QCfif ecrtigKeit : vSit $0v89 : .i|^ tiuf SBbx^Brieiiung ; 
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de* straasErefltei^ Jfea deft B^i.feie^ von M.t» " 

Verure8^e : ei»ea 

•iitt- Blias pg einer '.eeitt: ;^*»rtto<Ateii Farbims. . v 

j^e i^t**pitob^^ nit.ela^^it* - 

voa ^.jS.cWwujAe^ 

aai 120°C roaJerfiit** fii^imH^ 

KalsleB^e *». »«• * . W^r -^f ^rhltate ?a>iert»alm 
wufde mli einer la^area '(^BotoitnfliiBkeil; vo» aa- 

. . . ter e4iiei£>ae****i^^ 
welches eta geecnaw^exuw 

merieai id* elaer aSwrpiyatur Hroa 260 o G iron dea ^i^aWcfc- 
Itppea ani die Obextlficne d^r vorertttetea i^piepliato : a3tf- 

• ;V.l«a^^ r V---'-~ * • 7 :: . : ':;v v*?"'. •" ;.v \^:V" v ' ? .^f:-r.-"/ :rk '. 

Das ^ Vberaianea ▼eiiwndete Xthy^en^o^ 
•mertBaV eathialt it .^^iettwe W hatta elA^ ^o^ele- 
:' Index Von 4 f 2 decle/nixu ;', 

Das irf.t dem KUcnpol^ 

. aM > aysit gwischen ifalsen elagfratot. die aue Winer 



1. 

't ■ 

• i 
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StahlW^^cfe^ie von 20 cm Itochmeseeir und elier "itt " r 
Polytela^lttoi^t^lei flier zo^enen Bruckwalze yon 5»7t cm. 
DuroMeVaer iefttanien, flurch die das geachmolgene Kisdi- 
polymetl8at an die.Stelie geprefit und ianriniert wurde. . 
Die.-beBcMdlttete Folie wurde dazra abgektfhlt, indem sie 
titer- ein Paar atahlerne Abachrecttwalzen von 20 cm Uurcii- - 

. mease^ gefttbrt wurde, die bei einer Temperatur unter dem 
Kiebpimkt 4ea MB.ohpol^ariBata, d.lu bei etwa 65°C ge^ 

.Jialten vurdfin#. Hacb. dem Abjtfiblen wies die erhaltene tibei— 

zogene.Piapierbaha eine feathaftendejOtOi^ mm dicke- Schicfcfc. 

• »-*■ .•.*■"* * *« 

yon It^iyldn-Ac^laatxre-Kiflcdipolymerisat auf und wurde auf 

eine Voiratewalse anrgexxommen# . 

Die mi* \£thyien^Aca^^ Pa- 
pierbalm wiea eine Falzfeatigkeit bzw. Berstfeetigkeit von 
. 2V0 4g/^f auf , gemeaa.eri mii dem Perkins-Southwicli Yerbin- 

dungeprttfgerat nach den EAPPI-Terf ahrexu 

... * /. * * 

Im Gegeneats hierzu hatte der .tfberzug,' wenn das gleicbe Pa- 
pi eraub at rat in gleicber tfeise wie beschriebeix, jedoch un- 
ter WG glass en der Vorqrhitzung dee Papieraubatrata be- 
acMcbtet wurde , < eine Palzf eetigkeit von 1*76 kg/cm 2 * 
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lei Mi-al : 3 " - 

Bach .dem-uTerf atarcn VQ^ Bgiepjei' l Triasfla ' elka i^^fo^ 
f clie m±t eiier Dteke .7031; (3 » 2 mi' "aiif : 44$°e Wg^iizt^' . 
Naci dea -BescMchten api-t - Gi&em . ^it^ien-AdiTls&a^e-ia 
polymerieat r . welches ;l> f ;9# Aicpylsgufe W^ff'u^-e^to ' 
Sc^elzindek von 4,2 deci£/min MtVe; *riirdW £t*e± feU *der. 
beBohiditeten iluminitunf oile in einefc Q£e*i- bei 250°C? un- 
. terschiedliche^^^ I.ge^ - 

zeigt wird. . • - '■' '"?'r . ■ : ; ; • 

Die Sl^eifen wurden dpm 1;Stund"e:^ • 
braclrt, urn die Wirtaa^ diea^^ 

auf die Bildung ISBlicher pb^jraerer. fferaetzmxgiBi^d^t^ * 
zu bestianuen, die '^to^Vdes .b.ers^ gl%Ld'et .wurdeni 
3)ie Werte in fTabelle. I "]aeig«a f •! dag date Wen &*-be- 
schicht^ten AI nmlnlnmf plie: ^chjdem . Aiif bringen -des ttber* 
zugB- W f seiitlich die ^SUdi^'-po^erer ZerSetzi^&i^4iiirte- 
yeTx^eTt. ^? Jeia^e^a^ ia* l{*i v ein^ 
peratur der ^MVzu^BdanjBr^ pyd|?or^a4al*;; '?/ 

"-* * * .~* - ■ *-*".»*■. * • * * * ' 

-* - ' • • * * ** ' "... * * ' S " *- ' ' ' 
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• ; * . . . * i • - , . • . . . * • 

• labella I - . . : 

* * * " " - " * . * * ■ " . * " ■ 

Haoherhltzungsdauer bei 250 °0 . PolyjnerieatgewichtsTeriuat 
(Mlxtttteft) J ■ , • (fflg) 

. . . . . ■ ■ - 

. ? •/• ' ' 81 »5' 

10 .3.7 • ' 

Bel -bp i.el ■ 4. 

Haoh dam Verfahrea von Beiapiel 1 wiirde elne Aluminium- . 
folia von 0, 18 mm Dicie mit- einem 0,018 mm dicien ^ftberzug 
aua ej&em' einer ffe^. 
sbk^ndigkeit yob 22,5 Vfflia ttberzogen. Das Maabpolyme- 
, riaat enthi&tt 4# Aorylaaure iind iatte einen Solimelzindex 
von ? 6 f 7 d80ia/min# Eta. AlumlTiliirnfolie wurda jedooh nicht - - - 
vorerhitai*; BJe lemperatux* dea. geschmo2zenen Mtgohpolyme- \ 
riaate beting im Moment* dee StraEgpresaens von den Hun'd- 

r" r • . • • ' ■ ■ *X- 

gttloklippea [2.73 CU Streif ea der beflchickteten Aluminium- ' 

, fc • / • ■■ . ■ - >far*. 

foXle wittdeii in einem Of en. bei 250°C verschieden l ang e 
naoixerbltzt/ wie in TabelXe II unten gezeigt wlrd. - 
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Streifen der lwediiiclitetaa : Alundaniumf pile wupd» -1*iiti£da 
in siedendes ^lolrgeij^^ti yuatiaie^enge ^ leglioli^i 
ppiymeren:; Zersetzungeprodi^ett & Wetimmen*-- die - yahrena : 
des Aufiringens des ttb^riugB ge^det" Warden. Bie- Verte.!' 
in der naenBtefaenden ^ labeaeJif ^Qigen, daB-daa BrhiLtion \ 
der ttbergogenen .Ainnrt Titni^f oilg najefc. dear An^riftgeik idee- 
tn>erzugs. den Io^cafeitB^iuB.£%B^ 

wobei' die Teimtnderung ibei. Biiuat. gegefcenen iejifcerfftoi^.: der 
E^hitzungsdauer, propoirfcipial- ;wari 5 : 
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gabgjLle -It; 

PacherliitzuiigQdaiUQr Jbel-:^^'*© 

(Hihuten) . v.-* 4 .-' '•"«•:*,.. 



fr . Polymer! BatyerruB-tr nacn 
Koehen in, ^rlbl ... 



:^-...l.b % -..": . 

• ...*. •-"•.** * • 



I - ;:. • ;-..'^>2-i :>.:.'>;. ' • ':• 



lia Gegensatz niereu wfes ;ein* ^n/gleicher Weise alt d#* • 
gleiehen Athylan-Aoryi^ure-ItLBchpolymeriBat bgb*~ Jot* 
oder Hachernitzung ttberzogene Alttndnlunereile einen PoI^W 
meriBatvarlUBt Von 99*9*; auf, wenn sie V-8to&i;i£'ty&p 
. gekociit vurde. • ". / : ; 
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^ele -p i it 1 [ 5 - 

Nach dem Yerf ahren von Beispiel 1 wurde eine Almninium- 
folie von 0 r 2 mm JUcke auf 160°C rorerhitzt* JDie Polie . 
wurde dann jnit einea li^len-Acrylsa^ . 
tiberzogen, • .welches- 11,9^ Aoryi sSure entMelt und eijien 
Sohmelzizidex von 4,2 decig/miri aufvd.es r Die 2?emperatur des. 
vqn den : Mundsiuckiippen extrudieften, geschmolzenen Hisch- 
polymerisate betrug 2.18°G* 



Die Aluininiumf olie f die mit einem 0,06 mm dicken ifberzug 
des M±pcipb1Lymerlsait8.T&rBeiien war, wurde aaechlieBend 
tea 250°<3 nafcherhitzt, Dtan yurde die beschichtete Folie 
fcinsl child. ch -Abriebf eetigkeit und Eratzf estigkeit unter- 

audit." ' " : * 

Die Abriebf estigkeit wiirde mit einem Standard Taber-Abrieb- 
prtifgerat. mit 1000 . g (Jewiclit auf -dem Prttfer bestimmt . -Die 
Hadeilochbildung wurde nach je 25 Umdrehungen des Priifge- 
rates ait Cuprlsulftft geprttft. Es. warden zwei Parallelver- 
suche an liber zogenen Fallen durchgefiih?t,-und in jedem Fall 
waaren 1200 Uadrehungen des Priifgerates erf orderiich, be- 
vor'in: Miscbpolyaeriaa^ BFadellqchbiidung. auf- 

trat. -.-•.'*' 
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Die Kratztfestigkeit wurd£Mi^ / 
pat vorgeaxoiwnen* JSixi' St*ef £ en. der ^A** £ ajn - £ti^l«^Ac^i- / 
Baure^^stApoVmeriBat Ubergoggneii Alumi ni tunf olie wur<te * 
. fitr dext Yersucb verwendet irr^\lien6^^e 5 g zu6;:3^cttbre-- . 
eliert dea iJberzuga*. *.• : . r 

** . .. • . ..* . • - 5 . 

Im Gegensai?. hierzu erf otder te " eine. Aiumi Vi1 tainf qiLie , £Le 

" mit dem gleicheiL Ithjlen^Ax^ in 

gleicber Weise iib»zog£n wtnrd^ 

. hitzt noch nacberhitzt warden war,, iuxr 4 g S^Qk' smm 

Durcbbrechen *des IJ>erauga. .-.^ " • . • * 

In ahnlicher Weise, i*ie ifcn: Beidpiei 5 ^esclrrt0ben f /Jca3m 
jedes ittetalliscbes. Sabat^att'ike ^seii, Stahl* Zijm inai, 
• derglV, und jedea "der obea erwalurten iic^t^metalMsabexi 
Substrate mit &1^iea-£cTjla'&v^ unter , 

Hersteiltmff- ron kberzogenen Subatratea bespbichtet werden, — 
die festhaftexide Cberziig^ aufweisaeiw '-"" ,-.* 
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P A I S'J II IfSPHttCHE. 



.1. Verfahren sum tfberziehen von Substraton* dadurch. , . ; 
gelcenazeiclmat, da6 (a) ein geschmolzenes gewShnliclies 
Mischpolymerisat. von Itbylen., welches 3 bis 20 .Sew.* ei- ., 
. her ©C,-S-a.tl^ien±8cli inigesattigten Honocarbpna^uxe mit, 3- ; 
bis 7 Koi4en8to£fatoaen. entb&Llr, in Perm e^esdynuen, . > : . 
'geschmol2.en^ ?ilm8 ertrudiert und. auf das Substoa* ge-- 
firaobt wixd, und(b) die. aufgebracfcte MiscipbaymexiBat. / . 
scaicht auf normale. lenperatur abgafciihlt vrird, tan den. . 
Film so* dea Snbstrat zu yerfestpLgen, tinker Bildung einer 
festb^tw^en .Misc^polymerisatecbiqiit. auf ,-dem Substr v a^,; " 
wobei das Sahstrat vor . und/oder- nacli den obigen Verf anrens- 
stufen auf. eiae Teurperatur zwischen 80 and 250°C erbitzt 

wird. : - ••* ? '• . ■ ■'" 

■ .-' > ■ ■' . '..'-.-.■• !• • • • ;• 

• 2i - Terf anren naeb: inspruch; T, dadurch gekennseicbnet fc — 
dafi daa Ittiyisn-mscnpolyiiwri.sat .4 bis 15 Ge^ der.oC.B- ,. 
atbylenison- ^e^.t^^;M^.ef»bwaBa«»« enthalt. , . • ^ 

3. Verfabren naon Auspruch 1 Oder 2, dadurch. gekenn-. . 
zeicbnet^.daa ^a^^l^f^.W^^iS*^ Hono-- 
carbonsaurekomponente des ithylen-Misehpolyiaerisata. auj» . 
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■* Yerf air en aacfi : einek der : '.taapruche 1 Mb 3 k fta* '• 
durch. gefcennzeichnet, daB aaa" Xiaiyleii-m.sehpolymerlBa-t 
bei eiaer 2ea®era*or zwisclr^a 105* und; 250°C extrudier* 
wild. • .. ./"* •.. ' " - 

5. 'Te^abren, nac* eiaem der iaBprueae t his' A* : da-. *: 
diaofi «efc«n^ciclmet, daB -das beacnicatete Subatrat. auf 
eiae lenipepatur zwiacben etwa 80 . ^Tmd>twa ;250\9 erhitat 
wtrd, aadhdem das Subatrat ait dem Athylea^Bchpoa^erl- 
sat ttberiogen. warded . '.. ... ': 

* _ ; .* . • .• . 

6. Terfahrea nach eiaem:der jtosprache 1 to 5, dadurob, 
gefcenazeicane*,, dafl. ein metalliacheB -Substf at . uberzogea 
yird. '- .' V:. "■;•..•■* ' "' 

7. . Tarf ahren. naca ikaBpruab. fif : ..daatireh'gekeMaeiclmet, 
daB Aluminium tiberabgan. vird. ■ 

8. Tarf aorea nacb. . eiaeni der Ansprticae 1 bia 5, dadurch 
gek^maelcjmei, daB eia iMBfriii&iaW t»er- 
aogen vird> •'• ' 

9. Verfabren. nacb. inspruch 8; dadurch. gekennaelohnet, 
daB Papier "ttbaraogaa •wird* 
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The invention concerns coating of objects with mixed polymers of ethylene and acrylic 

acid. 

Coating of substrates with olefin polymers and mixed polymers has long been carried out 
on a large scale. The coating is often produced according to the so-called hot-melt extrusion 
process. In this type of process, the olefin polymer is melted, the molten polymer extruded 
through a slit-like opening to form a molten polymer film and the molten film applied to the 
substrate that is to be coated. This process has numerous drawbacks, among which are poor 
adhesion between the polymer and substrate. In most cases, however, good adhesion of the 
polymer to the substrate is considered essential. It has already been reported that improved 
adhesion can be obtained by running the process at very high temperatures, for example 



300-320°C. According to this process, however, the desired degree of adhesion strength was not 
achieved and new problems also arose. If, for example, substrates are coated with 
ethylene-acrylic acid mixed polymers, the high temperatures cause a reduction in wear 
resistance, an undesired weight loss and odor attributed to decomposition of the mixed polymer. 
When lower temperatures are used, for example, 200-250°C, in order to avoid weight loss and 
odor, the mixed polymer layer can be easily removed from the substrate. 

These shortcomings are largely or fully eliminated by the process according to the 
invention, which consists of extruding the usual mixed polymers (random mixed polymers) of 
ethylene and acrylic acids at a temperature between 105 and 250°C in the form of a thin molten 
film, which is applied to the substrate, such as a plate, film or foil, which was heated to a 
temperature of 80-250°C before and/or after application of the ethylene mixed polymer onto the 
substrate. 

" An acrylic acid," as used here in the description, is understood to mean an 
a,P-monoolefinically unsaturated monocarboxylic acid with 3-7 carbon atoms. Representative 
examples of such acids are acrylic acid, methacrylic acid, ethacrylic acid, crotonic acid, 
isocrotonic acid, tiglic acid (a-methylcrotonic acid) and angelic acid. Acrylic acid itself is 
preferred. 

The mixed polymers used in the process according to the invention are ordinary mixed 
polymers (random mixed polymers) and can be produced according to known methods, for 
example by the action of high pressures, such as 500 to more than 1000 atm in the range from 
100 to 400°C, on a mixture of ethylene and an acrylic acid in the presence of an appropriate 
catalyst that supplies free radicals, such as lauroyl peroxide, di-tert-butyl peroxide and 
a,a-azobisdiisobutyronitrile. Such mixed polymers have molecular weights in the range from 
about 600 to 100,000 and the acrylic acid is present in the mixed polymer in the range from 3 to 
20%, preferably 8%. 

The substrates coated according to the method of the invention can be nonmetallic 
substances, such as wood, paper, paperboard, corrugated cardboard, leather, fabric, cellophane, 
glass, foam, plastic, etc., or metallic materials, like aluminum and steel. Polymer coatings of 
significantly improved adhesion to the substrates are obtained according to the method of the 
invention without a noticeable deterioration of the physical properties of the coating. 

The advantages of the invention are apparent from the following descriptions in 
conjunction with the appended drawings. In the drawings: 

Figure 1 shows a schematic view of a process for production of the coated substrate 
according to the method of the invention and 

Figure 2 shows a section through a film, a plate or the like in which the substrate was 
coated on one side according to the invention with an ethylene-acrylic acid mixed polymer. 
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A means to execute the method according to the invention is shown in Figure 1 of the 
drawing. As is apparent, the substrate 1 being coated, which can advantageously be a metal foil, 
a fabric or paper web, is fed from any appropriate source, like a delivery roll 2 to the heating 
rolls 3 and 4. After heating to a temperature between about 80 and about 250°C by these rolls, 
the heated substrate 1 is immediately coated with the molten ethylene-acrylic acid mixed 
polymer, which is contained in extruder 5. The extruder 5 which can be of any desired or 
conventional design is set up for continuous delivery of the molten ethylene-acrylic acid mixed 
polymers to the surface of the substrate as a relatively thin film 8 through an outlet opening 7 
provided in the extruder nozzle 6. The heated substrate 1 is passed directly beneath and right 
next to the outlet openings 7 and nozzle 6. In general, it is advantageous to keep the polymer in 
the extruder at a sufficiently high temperature, which ensures that it remains in the molten state 
after passing through the nozzle and reaching the surface of the heated substrate. It is generally 
desirable to keep the molten polymer in the extruder path at a temperature of 105-250°C and 
roughly s the same temperature should be present on leaving the nozzle lips through the outlet 
opening 7. This temperature ensures that the polymer is in the molten state upon contact with the 
heated substrate. This temperature, however, does not cause a significant deterioration in the 
desired physical properties of the ethylene-acrylic acid mixed polymer, nor does it adversely 
influence these properties in other ways. 

Immediately after application of the heated substrate 1 onto the surface, the molten mixed 
polymer is compressed and firmly bonded to the substrate, in which the coated substrate 1 1 is 
sent through the gap between two opposite pressure rolls that consist of a steel roll 9 and a roll 
10 having a plastic surface made of polytetrafluoroethylene and driven by appropriate devices 
and running in the directions shown by the arrows. It is particularly advantageous if the roll 10 
has a surface coating of polytetrafluoroethylene. It was found that the use of such a roll gives 
improved coatings with higher speed and at the same time permits thinner coatings to be applied 
at lower extrusion temperatures, i.e., at temperatures well below 250°C. 

After being applied by pressure to the site, the coated substrate 1 1 is cooled and solidified 
by the steel quenching rolls 12 and 13 that are kept at a temperature below the adhesion point of 
the polymer, this temperature ordinarily lying in the range from about 0 to about 70°C. 

As an alternative, the quenching roll 13 can be replaced by a steel heating roll. It was 
found that subsequent heat treatment of the cooled substrate at a temperature from about 80 to 
250°C produces even better adhesion of the polymer coating to the substrate and also reduces 
deterioration of the coating, this final heating being advantageous, regardless of whether the 
substrate was preheated before application of the ethylene mixed polymer layer or not. 

After cooling and solidification, the cooled product, which now is almost at room 
temperature, is taken up by any appropriate device or in any desired manner, for example, it can 
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be pulled under guide rolls 14 and fed to a take-up roll 15 on which the coated product is shown 
wound up in Figure 1 of the drawing. Optionally, it can naturally be taken up directly and fed to 
any subsequent further treatment or processing. 

Under practical conditions, the outlet opening 7 of nozzle 6 can have a thickness of about 
5.08-7.62 mm and the spacing to roll 9 at the contact point can amount to 2.5-15.2 cm at 
extrusion and coating speeds that are sufficient to produce a coating with a thickness of 
0.025 mm. The coating on the coated substrate 11, however, can deviate in thickness between 
0.006 and 0.25 mm or more, depending on the protective properties required for the finished 
product and the desired cost. 

Figure 2 schematically shows a sectional view of the coated structure 11 produced 
according to the method depicted in Figure 1, in which an ethylene-acrylic acid coating 8 was 
firmly bonded to an appropriate substrate 1. 

In the hot-melt extrusion process of the invention, smaller amounts of substances such as 
dyes, pigments, stabilizers, lubricants, resins other than ethylene-acrylic acid mixed polymer, 
fillers, etc., can be added to the melt. 

The following examples explain the invention further. 

Example 1 

An aluminum foil with a width of 40.6 cm and a thickness of 0.2 mm was fed from a 
supply roll and heated to 175°C, in which the foil was passed over a pair of heated rolls, as 
shown in Figure 1. The preheated foil was driven with a linear speed of 15 m/min beneath a 
blade-like extruder nozzle that applied a molten ethylene-acrylic acid mixed polymer with a 
temperature of 218°C from the nozzle lips to the surface of the preheated foil. 

The ethylene acrylic acid mixed polymer used for coating contained 9.1% acrylic acid 
and had a melt-flow index of 3.58 dg/min. 

The foil coated with the mixed polymer was fed to the gap between two rolls that 
consisted of a steel counterpressure roll 20 cm in diameter and a pressure roll coated with 
polytetrafluoroethylene 5.71 cm in diameter, through which the molten mixed polymer was 
pressed and laminated on site. The coated foil was then cooled, guiding it over a pair of steel 
quenching rolls 20 cm in diameter which were operated at a temperature of about 65°C. After 
cooling, the obtained coated foil had an adherent layer of ethylene-acrylic acid mixed polymer 
0.05 mm thick and was taken up by a supply roll. 

The aluminum foil coated with the ethylene-acrylic acid mixed polymer had an adhesion 
strength of 71 .4 kg/m measured according to the Perkins-Southwich adhesion test according to 
the TAPPI method. 
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If, in contrast to this, the same aluminum foil was coated in the aforementioned manner, 
but omitting preheating of the aluminum foil, the coating had an adhesion strength of 
50.89 kg/m. An increase in extrusion temperatures in the range from 300 to 320°C to improve 
adhesion of the mixed polymer caused an undesired loss in wear resistance and decomposition of 
the mixed polymer together with formation of a very undesired coloration. 

Example 2 

A kraft paper web of 18. 1 kg/ream with a width of 40.6 cm was fed by a supply roll and 
preheated to 120°C by passing over a pair of heated rolls, as shown in Figure 1. The preheated 
paper web was passed at a linear speed of 15 m/min beneath a blade-like extruder nozzle that 
applied a molten ethylene-acrylic acid mixed polymer with a temperature of 260°C from the 
nozzle lips to the surface of the preheated paper web. 

The ethylene-acrylic acid mixed polymer used for coating contained 11.9% acrylic acid 
and had a melt-flow index of 4.2 dg/min. 

The paper coated with the mixed polymer was introduced into the gap between two rolls 
consisting of steel pressure rolls 20 cm in diameter and of a pressure roll coated with 
polytetrafluoroethylene 5.71 cm in diameter with which the molten mixed polymer was pressed 
and laminated on site. The coated sheet was then cooled, passing it over a pair of steel pumching 
rolls 20 cm in diameter which were kept at a temperature below the adhesion point of the mixed 
polymer, i.e., at about 65°C. After cooling, the obtained coated paper web had an adherent 
0.019 mm thick layer of ethylene-acrylic acid mixed polymer and was taken up by a supply roll. 

The paper web coated with ethylene-acrylic acid mixed polymer had a folding resistance 
or rupture strength of 2.0 kg/cm 2 measured with the Perkins-Southwich test apparatus according 
to the TAPPI method. 

In contrast to this, the coating had a folding resistance of 1.76 kg/cm 2 if the same paper 
substrate was coated in the same manner as described but omitting preheating of the paper 
substrates. 

Example 3 

According to the method of Example 1, an aluminum foil with a thickness of 0.2 mm was 
preheated to 148°C. After coating with an ethylene-acrylic acid mixed polymer having 1 1.9% 
acrylic acid and a melt-flow index of 4.2 dg/min, strips of the coated aluminum foil were heated 
for different lengths of time in a furnace at 250°C as shown in Table 1. 

The strips were then introduced into boiling xylene for 1 h in order to determine the 
effect of this final heat treatment on formation of soluble polymer decomposition products that 
were formed during coating. The values in Table 1 show that heating of the coated aluminum foil 
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after application of the coating significantly reduces the formation of polymer decomposition 
products. The reduction is proportional to the heating time at a given temperature. 



Tab 


lei 


Final heating time at 250°C 
(min) 


Polymer weight loss 
(mg) 


0 


161.7 


1 


81.5 


2 


36.4 


10 


3.7 



Example 4 

According to the method of Example 1, an aluminum foil 0.18 mm thick was coated with 
a 0.018 T mm-thick coating of ethylene-acrylic acid mixed polymer at a rate of 22.5 m/min. The 
mixed polymer contained 4% acrylic acid and had a melt-flow index of 6.7 dg/min. The 
aluminum foil, however, was not preheated. The temperature of the molten mixed polymer at the 
time of extrusion from nozzle lips was 273°C. Strips of the coated aluminum foil were finally 
heated in a furnace at 250°C for different times, as shown below in Table 2. 

Strips of the coated aluminum foil were introduced into boiling xylene for 1 h in order to 
determine the amount of soluble polymer decomposition products that formed during application 
of the coating. The values in the following Table 2 show that heating of the coated aluminum foil 
after application of the coating significantly reduced the solubility loss, the reduction being 
proportional to the heating time at a given temperature. 



Tab 


le2 


Final heating time at 250°C 


% polymer loss after boiling in 


(min) 


xylene 


1 


92.7 


2 


65.7 


10 


56.2 



In contrast to this, an aluminum foil coated in the same manner with the same 
ethylene-acrylic acid mixed polymer without pre- or final heating had a polymer loss of 99.9% if 
boiled for 1 h in xylene. 

Example 5 

According to the method of Example 1, an aluminum foil 0.2 mm thick was preheated to 
160°C. The foil was then coated with an ethylene-acrylic acid mixed polymer containing 11.9% 
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acrylic acid and having a melt-flow index of 4.2 dg/min. The temperature of the molten mixed 
polymer extruded from the nozzle lips was 2 1 8°C. 

The aluminum foil provided with a 0.06-mm-thick coating of mixed polymer was then 
finally heated at 250°C. The coated foil was then investigated with respect to wear resistance and 
scratch resistance. 

The wear resistance was determined with a standard Taber wear test instrument with 
1000 g weight on the tester. Needle perforation was checked after 25 revolutions of the test 
instrument with copper sulfate. Two parallel experiments were conducted on the coated foils and 
in each case 1200 revolutions of the test instrument were required before needle perforation 
occurred in the mixed polymer coating. 

The scratch resistance was determined with a Hoffman hardness tester. A strip of the 
aluminum foil coated with the ethylene-acrylic acid mixed polymer was used for the experiment 
and required 5 g to perforate the coating. 

In contrast to this, an aluminum foil that was coated in the same manner with the same 
ethylene-acrylic acid mixed polymer, but which had been neither preheated nor heated afterward, 
required only 4 g of pressure to perforate the coating. 

In similar fashion to that described in Example 5, any metal substrate, such as iron, steel, 
tin, etc., and any of the aforementioned nonmetallic substrates can be coated with 
ethylene-acrylic acid mixed polymers to produce coated substrates that exhibit adherent coatings. 

Claims 

1. Method for coating a substrate, characterized by the fact that (a) a molten ordinary 
mixed polymer of ethylene containing 3-20 wt% of an <x 5 J3-olefinically unsaturated 
monocarboxylic acid with 3-7 carbon atoms is extruded in the form of a thin molten film and 
applied to the substrate and (b) the applied mixed polymer layer is cooled to normal temperature 
in order to solidify the film on the substrate with formation of an adherent mixed polymer layer 
on the substrate, in which the substrate is heated to a temperature between 80 and 250°C before 
and/or after the above process steps. 

2. Method according to Claim 1, characterized by the fact that the ethylene mixed 
polymer contains 4-15 wt% of the a,p-olefinically unsaturated monocarboxylic acid. 

3. Method according to Claim 1 or 2, characterized by the fact that the a,P-olefmically 
unsaturated monocarboxylic acid component of the ethylene mixed polymer consists of acrylic 
acid. 

4. Method according to one of Claims 1-3, characterized by the fact that the ethylene 
mixed polymer is extruded at a temperature between 105 and 250°C. 



5. Method according to one of Claims 1-4, characterized by the fact that the coated 
substrate is heated to a temperature between about 80 and about 250°C after the substrate has 
been coated with the ethylene mixed polymer. 

6. Method according to one of Claims 1-5, characterized by the fact that a metal substrate 
is coated. 

7. Method according to Claim 6, characterized by the fact that aluminum is coated. 

8. Method according to one of Claims 1-5, characterized by the fact that a nonmetallic 
substrate is coated. 

9. Method according to Claim 8, characterized by the fact that paper is coated. 



//insert figs// 



